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1 EP 0 431 

Description 

BACKGROUND OF THE INVENTION 

The present invention relates to communication ap- s 
paratus, and more particularly to a homodyne receiver 
for use in a cable television converter or the like. 

A cable television converter is known from 
WO86/01956. it converts the received signal to an in- 
termediate frequency higher than the maximum signal 
frequency. However, this intermediate frequency signal 
is not recovered at baseband, but converted to the fre- 
quency of a locally unused VHP channel. 

Homodyne receivers are well known for use in radar 
applications. Such receivers multiply ("mix") a desired 
signal by a carrier of the same frequency as the signal. 
A tunable oscillator, such as a voltage controlled oscil- 
lator ("VCO") is used to provide the local oscillator signal 
providing the mixing frequency. This frequency is mixed 
with the input signal to provide an in-phase output 1". 20 
The local oscillator frequency is also phase shifted by 
90° and mixed with the input signal to provide a quad- 
rature output signal "Q". The I and Q signals are proc- 
essed to recover the desired baseband signal. 

Homodyne receivers have not been considered ap- 25 
propriate for use in cable television and similar applica- 
tions for various reasons. In a homodyne receiver, the 
frequency spectrum folds over itself when the desired 
signal is multiplied by a carrier of the same frequency. 
This result is unacceptable in a television environment, 30 
since interference with adjacent television channels 
would result. 

Interference also arises within the desired channel. 

A standard homodyne receiver also requires that 
the 90° phase shift between the I and Q signals be 35 
tracked throughout the signal recovery process. This is 
difficult and expensive to do in a cable television con- 
verter. 

The cable television band currently spans a fre- 
quency range of 50-550 MHz. This range is expected to 40 
expand to 50-1000 MHz in the future. A homodyne re- 
ceiver for use in such a frequency range would have to 
include a tunable local oscillator and phase shifter op- 
erable over the entire cable television band. It would be 
prohibitively costly to provide a tunable oscillator having 
such an extended range, where the ratio between the 
highest and lowest frequencies is greater than 10. 

Further, it is much more difficult to control phase 
noise in a homodyne receiver than in a conventional tel- 
evision receiver. Any spurious signal in the demodulated so 
signal must be -60 dBc, since signals of the same fre- 
quency (or within the baseband bandwidth limits) will 
create spurious products in the desired signal. In order 
to solve this problem, the harmonics of the tunable local 
oscillator in a homodyne receiver would have to be 60 55 
dB down. Alternately, switchable filtering would have to 
be used at the output of the receiver. Neither option is 
economically feasible. 
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Use of a homodyne receiver in a cable television or 
similar application is further complicated in that a high 
degree of isolation would be required from the mixers 
and the input amplifier since the local oscillator is at the 
frequency of the desired channel. The requirement for 
high quality components renders the use of a conven- 
tional homodyne receiver too expensive for cable tele- 
vision applications. 

One benefit of a homodyne receiver is that it pro- 
vides I and Q outputs that are susceptible to digital 
processing. It is desirable to use digital signal process- 
ing in a cable television converter to eliminate adjust- 
ments and provide a more reliable, less expensive prod- 
uct. Ideally, the use of digital signal processing would 
enable a cable television converter/descrambler to be 
designed using a single VLSI integrated circuit chip. 

It would be advantageous to provide a homodyne 
receiver for use in a cable television converter or the like 
that provides the benefit of digital signal processing, 
without the substantial disadvantages inherent in con- 
ventional homodyne receivers identified above. The 
present invention provides such a receiver. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, which is 
defined by the appended claims, apparatus is provided 
for recovering a baseband signal transmitted on a car- 
rier. The received carrier contains a signal within a first 
frequency band. The signal is converted to an interme- 
diate frequency above the band, and input to a homo- 
dyne detector operating near the intermediate frequen- 
cy. 

The signal is a television signal within the cable tel- 
evision band. The carrier is mixed with a tuning frequen- 
cy generated by a variable frequency local oscillator, 
thereby converting a selected television channel signal 
contained on the carrier to the intermediate frequency. 
Filter means are provided for limiting the signal input to 
the homodyne detector to the selected television chan- 
nel signal. 

The homodyne detector comprises a signal splitter 
coupled to split the converted signal into first and second 
portions. A fixed frequency local oscillator provides an 
output frequency near the intermediate frequency. The 
output frequency is mixed with the first signal portion to 
provide an in-phase component I. The local oscillator 
output is phase shifted by 90"*, and mixed with the sec- 
ond signal portion to provide a quadrature component 
Q. 

At the output of the homodyne detector, analog to 
digital converter means are provided for converting the 
I and Q components to digital signals. The digital signals 
are processed to provide a demodulated video signal 
for input to a television set or the like. 

In a preferred embodiment, the first frequency band 
is the cable television band and comprises a range of 
about 50 MHz to 550 MHz. The intermediate frequency 
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is at least 1 gigahertz ("GHz") and preferably is about 2 
GHz with the homodyne detector operating at about 
2.002 GHz, 

Typically, the received carrier will contain a plurality 
of signals in the first frequency band that are upconvert- 
ed by the apparatus to a second frequency band above 
the first band. The second frequency band may be cho- 
sen, for example, such that the ratio of the highest fre- 
quency signal to the lowest frequency signal therein is 
less than 2.5. 

The present invention also provides a method for 
using a homodyne detector as described above to re- 
cover a cable television signal transmitted on a carrier 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram of a prior art homodyne 
receiver; 

Figure 2 is a spectral pattern illustrating the opera- 
tion of the homodyne receiver of Figure 1 ; 

Figure 3 is a block diagram illustrating a homodyne 
receiver for use in a cable television converter or the like 
according to the present invention; and 

Figure 4 is a block diagram illustrating one embod- 
iment of a digital signal processor that may be used in 
the receiver of Figure 3. 

DETAILED DESCRIPTION OF THE INVENTION 

In accordance with the present invention, signals 
transmitted within a first frequency band are upconvert- 
ed to a frequency band outside of the first frequency 
band for processing in a homodyne receiver For exam- 
ple, the cable television band of 50 MHz to 550 MHz can 
be upconverted to 2.050 GHz to 2.550 GHz. In the high- 
er frequency band, the ratio of the highest frequency sig- 
nal (2.55 GHz) to the lowest frequency signal (2.05 GHz) 
is 1 .24. This compares favorably to the original ratio of 
11 (550/50) and obviates the need for a tunable local 
oscillator and phase shifter having an extended range. 
The translation of the received signal to a higher fre- 
quency band also reduces or eliminates concerns about 
interfering harmonics resulting from the operation of a 
homodyne receiver. 

A prior art homodyne receiver 1 0 is illustrated in Fig- 
ure 1. A received signal is input at terminal 12 to a filter 
and amplifier 1 4 of conventional design. The filtered and 
amplified signal is split at a splitter 16 into two identical 
portions. The first portion of the input signal is applied 
to a mixer 18 where it is multiplied by a carrier output 
from voltage controlled oscillator ("VCO") 24. This car- 
rier has the same frequency as the input signal. 

VCO 24 is used to tune a desired signal from a plu- 
rality of signals contained in the input signal. Thus, for 
example, if an input signal at a frequency of 5 GHz Is 
desired to be recovered, VCO 24 will be tuned to 5 GHz 
to shift the signal to the beginning of the frequency spec- 
tra for subsequent recovery of the baseband signal. An 



in-phase component I of the shifted signal will appear at 
terminal 26. 

At the same time, the mixing frequency output from 
VCO 24 is shifted 90° by phase shift circuitry 22. The 
5 90° phase shifted signal is input to a second mixer 20 
for mixing with the input signal, resulting in the output of 
a quadrature component Q at terminal 28. 

The operation of the homodyne receiver of Figure 
1 is illustrated on the frequency spectra of Figure 2. An 
10 input signal generally designated 30 is centered about 
a signal frequency 32. The local oscillator frequency (i. 
e., "carrier") generated by VCO 24 is also at frequency 
32. Accordingly, input signal 30 is translated to the be- 
ginning of the frequency spectra as shown at 30*. At the 
^5 same time, the translated spectrum folds over itself as 
indicated, i.e., signal portion A designated by reference 
numeral 34 folds over onto signal portion B indicated by 
reference numeral 36. Those skilled in the art will ap- 
preciate that points A and B can be at the same or dif- 
ferent frequencies depending on the type of modulation. 

Figure 2 also illustrates a signal 40 that appears at 
the second harmonic 42 of the local oscillator frequency 
At the beginning of the frequency spectra, this second 
harmonic 40' falls into the same portion of the spectrum 
as the desired input signal 30'. Such interference cannot 
be tolerated in cable television applications. According- 
ly, it has been generally accepted that homodyne receiv- 
ers are not appropriate for use in cable television and 
similar applications. 

The present invention, as illustrated in Figure 3, 
overcomes the drawbacks of a conventional homodyne 
receiver and enables the use of homodyne reception in 
a cable television environment. A modified homodyne 
detector generally designated 50 receives a desired in- 
put signal at an intermediate frequency above the fre- 
quency band in which the input signal is transmitted. The 
input signal is received at terminal 52, and filtered and 
amplified in conventional circuitry 54. In accordance 
with the present invention, a tuning frequency present 
at the output of tunable oscillator 58 (for example, a 
VCO) is mixed with the input signal at mixer 56. The pur- 
pose of oscillator 58 and mixer 56 is to upconvert the 
incoming signal spectrum to a frequency band above 
that of the incoming signal. For example, where input 
terminal 52 receives an incoming band of signals at ca- 
ble television frequencies (e.g., 50-550 MHz) homodyne 
detector 50 must operate far enough above this band to 
avoid harmonic distortion of the television channel sig- 
nals upon detection. Thus, for example, oscillator 58 can 
be tunable from 2.05 to 2.55 GHz to enable the transla- 
tion of any selected television channel within the 50-550 
MHz band to an intermediate frequency of 2.0 GHz. If it 
is desired to select television channel 3, which resides 
in a 6 MHz channel commencing at 60 MHz, oscillator 
58 is tuned to 2.06 GHz for recovery of the channel 3 
signal at the 2.0 GHz intermediate frequency. It is noted 
that the range of oscillator 58 need only be 1 .24 : 1 to 
provide the swing from 2.05 to 2.55 GHz. This swing 
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enables tuning over the entire 50-550 MHz CATV band. 

An IF filter 60 receives the upconverted spectrum 
received fronn mixer 56 and outputs a single channel to 
homodyne detector 50. In the example given, IF filter 60 
is tuned to eliminate most of the undesired spectrum and s 
pass the channel signal appearing at the intermediate 
frequency of 2.0 GHz. 

The desired, upconverted channel signal is split at 
a splitter 62 into first and second portions. The first por- 
tion of the signal is input to a mixer 64. The second por- io 
tion is input to a mixer 66. A fixed local oscillator 70 pro- 
vides a carrier for mixing with the upconverted channel 
signal. The carrier frequency is at or near the interme- 
diate frequency passed by IF filter 60. In a preferred em- 
bodiment where the intermediate frequency is 2.0 GHz, ^5 
local oscillator 70 is tuned to 2.002 GHz so that the de- 
sired television channel signal processed by homodyne 
detector 50 will end up folded on the frequency spectrum 
for recovery without interference from an adjacent chan- 
nel. As indicated in Figure 3, the output of local oscillator 20 
70 directly feeds mixer 64. The local oscillator output is 
shifted 90° by phase shifting circuitry 68 before input to 
mixer 66. The resultant I and Q components are input 
to a digital signal processor 72 for recovery of the orig- 
inal video signal. The recovered video signal is output 25 
to a television receiver or the like on output terminal 74. 

It is noted that in the homodyne detector of Figure 
3. a fixed local oscillator 70 is provided and tuning of a 
desired channel occurs at mixer 56, which is prior to the 
homodyne detector. Although the circuit of Figure 3 re- 30 
quires two separate oscillators, only one high quality 
mixer 56 is required. Mixers 64 and 66 can be simple 
mixers (e.g., dual gate mosfets, mesfets, or bipolar de- 
vices) instead of the high quality mixers required in con- 
ventional homodyne receivers such as that shown in 3S 
Figure 1. 

Figure 4 illustrates one example of a digital signal 
processor 72 in block diagram form. The I component 
of the detected signal is input from terminal 80 to an an- 
alog to digital ("A/D") converter 84 which converts the 40 
signal into a digital (e.g., 8 bit) format. The digitized sig- 
nal can be expressed as Vsinp, where p = (Qlo ' ^)^- 
Qi_o is the frequency of local oscillator 70 and the 
intermediate frequency. 

After A/D conversion, the I signal is passed through 45 
a bandpass filter 86. For cable television applications, 
this filter is tuned to 2.15 MHz. The output of bandpass 
filter 86 is coupled to a digital phase lock loop 88 that 
phase locks to the incoming 2.15 MHz signal and gen- 
erates 0 and 90° components corresponding to sinp and so 
cosp. The sinp component is multiplied in a mixer 90 
with the Vsinp signal from A/D converter 84. The result- 
ant output Vsin^p is input to a summing circuit 96. 

The Q component output from homodyne detector 
50 is input at terminal 82 to an analog to digital converter ss 
92. The resultant digital signal is equivalent to Vcosp, 
and is multiplied by cosp at mixer 94. The resultant 
Vcos^p signal is input to summing circuit 96. When the 



Vsin^p and Vcos^p terms are added at summing circuit 
96, the resultant output on terminal 98 is the recovered 
desired signal V. 

It will now be appreciated that the present invention 
provides a method and apparatus for recovering base- 
band signals in cable television and similar applications 
using a unique homodyne detector operating in a fre- 
quency band above that in which the transmitted signals 
are located. Properties of prior art homodyne receivers 
which render them inappropriate for use in cable televi- 
sion applications are overcome by the present inven- 
tion. The invention provides an economical apparatus 
for use in a cable television converter or the like that 
enables digital processing of detected television signals 
with the attendant advantages thereof. 

Although the invention has been described in con- 
nection with a preferred embodiment, it will be apparent 
to those skilled in the art that various modifications and 
adaptations may be made thereto without departing 
from the scope of the following claims. 



Claims 

1. Apparatus for recovering a cable television signal 
transmitted on a carrier comprising: 

means for receiving (52) a carrier containing a 
signal within a cable television frequency band; 
means for upconverting (56, 58) said signal to 
an intermediate frequency and 
means for inputting the upconverted signal to a 
converting circuit (50), said converting circuit 
comprising at least one mixing means (64) and 
a local oscillator (70) generating an output sig- 
nal at a fixed frequency 

characterized in 

that said intermediate frequency is located suf- 
ficiently above said cable television band to 
prevent distortion of said cable television signal 
by harmonics when recovered at baseband; 
that said local oscillator (70) of said converting 
circuit has an output signal at a fixed frequency 
that is offset above said intermediate frequency 
by a certain amount, said certain amount being 
chosen such that the signal when translated to 
baseband has a folded spectrum in which the 
desired television channel is folded over itself 
to avoid interference with adjacent channels in 
the folded spectrum; 

that said converting circuit is a modified homo- 
dyne detector (50) for converting said upcon- 
verted signal to baseband, said modified homo- 
dyne detector comprising a signal splitter (62) 
coupled to split the upconverted signal into first 
and second signal portions, said modified ho- 



4 



7 



EP 0 431 397 B1 



8 



modyne detector further comprising said at 
least one mixing means (64) for mixing said lo- 
cal oscillator output signal with a first signal por- 
tion to provide an analog inphase component 
(I), said modified homodyne detector further 
comprising means (68) for phase shifting the lo- 
cal oscillator output signal by 90° and said mod- 
ified homodyne detector further comprising a 
second mixing means (66) for mixing the 90° 
phase shifted output signal with said second 
signal portion to provide an analog quadrature 
component (Q); 

and that a digital signal processor (72) is pro- 
vided for recovery of the original video signal 
from said analog inphase component (I) and 
said analog quadrature component (Q). 

2. The apparatus of claim 1 wherein said upconverting 
means comprises a mixer (56) coupled to mix said 
carrier with a tuning frequency generated by a var- 
iable frequency local oscillator (58) for converting a 
selected television channel signal contained on 
said carrier to said intermediate frequency. 

3. The apparatus of any of the preceding claims fur- 
ther comprising: 

filter means (60) coupled between said upconvert- 
ing means (56, 58) and said inputting means for lim- 
iting the signal input to the modified homodyne de- 
tector (50) to said selected television channel sig- 
nal. 

4. The apparatus of any of the preceding claims fur- 
ther comprising: 

analog to digital converter means (84, 92) for 

converting said inphase (I) and quadrature (Q) 

components to digital signals; and 

means (86, 88, 90, 94, 96) for processing said 

digital signals to provide a demodulated video 

signal. 

5. The apparatus of any of the preceding claims 
wherein said cable television frequency band com- 
prises a range of about 50 MHz to 550 MHz. 

6. The apparatus of any of the preceding claims 
wherein said intermediate frequency is at least 1 
GHz. 

7. The apparatus of claim 6, wherein said intermediate 
frequency is about 2 GHz and said modified homo- 
dyne detector (50) operates at about 2.002 GHz. 

8. The apparatus of any of the preceding claims 
wherein said upconverting means (56, 58) upcon- 
verts a plurality of signals contained on said carrier 
in said cable television frequency band to a second 



frequency band above the cable television band. 

9. The apparatus of claim 8 wherein the ratio of the 
highest frequency signal to the lowest frequency 

5 signal in said second band is less than 2.5. 

10. The apparatus of any of claims 1 to 9 wherein said 
modified homodyne detector (50) operates at a fre- 
quency of about 2 MHz above the intermediate fre- 

10 quency. 

11. A method for recovering a cable television signal 
transmitted on a carrier comprising the steps of: 

15 receiving a carrier containing a plurality of cable 

television signals within a first cable television 
frequency band; 

upconverting said cable television signals to a 
second frequency band above said first band 
20 wherein a selected one of said upconverted sig- 

nals will reside at an intermediate frequency 
within said second band; 
and inputting the selected upconverted signal 
to a converting circuit (50) operating at a fixed 
25 frequency; 

characterized in 

that said intermediate frequency is located suf- 
30 ficiently above said cable television band to 

prevent distortion of said cable television signal 
by harmonics when recovered at baseband; 
that said fixed frequency is offset above said 
intermediate frequency by a certain amount, 
35 said certain amount being chosen such that the 

signal when translated to baseband has a fold- 
ed spectrum in which the desired television 
channel is folded over itself to avoid interfer- 
ence with adjacent channels in the folded spec- 
40 trum; 

that said selected signal is converted to base- 
band by a modified homodyne detector (50) 
used as said converting circuit; 
that analog inphase (I) and analog quadrature 
45 (Q) signals are generated by said modified ho- 

modyne detector (50); 

and that said analog in phase (I) and analog 
quadrature (Q) signals are processed by a dig- 
ital signal processor (72) to provide a demodu- 
50 lated video signal. 

12. A method according to claim 11 wherein said first 
frequency band comprises a range of about 50 MHz 
to 550 MHz. 

55 

13. A method according to any of claims 11 or 12 where- 
in said intermediate frequency is at least 1 GHz. 
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14. A methcxJ according to claim 1 3 wherein said inter- 
mediate frequency is about 2 GHz and said homo- 
dyne detector operates at about 2.002 GHz. 

1 5. A method according to any of claims 1 1 to 1 4 where- 
in said signals are upconverted to a frequency 
range where the ratio of the highest frequency sig- 
nal to the lowest frequency signal in said second 
band is less than 2.5. 

16. A method according to any of claims 11 to 15, 
wherein said modified homodyne detector (50) op- 
erates at a frequency of about 2 MHz above the in- 
termediate frequency. 

Patentanspruche 

1 . Vorrichtung zum Wiederherstellen eines Kabelfern- 
sehsignals, das auf einem Trager Obertragen wird, 
welche umfaGt: 

ein Mitt el (52) zum Empfangen eines Tragers, 
welcher ein Signal innerhalb eines Kabelfern- 
sehfrequenzbandes aufweist; 



des aufwartsgemischten Signals auf Basis- 
band ist, wobei der modifizierte Homodynde- 
tektor einen Signalteiler (62) aufweist, der an- 
gekoppelt ist, um das aufwartsgemischte Si- 

s gnal in erste und zweite Signalanteile zu teilen, 

wobei der modifizierte Homodyndeteklor weiter 
das mindestens eine Mischmittel (64) zum Mi- 
schen des Lokalsoszillatorausgangssignals mit 
einem ersten Signalanteil umfaBt, um eine ana- 

10 loge In-Phase-Komponente (I) bereitzustellen, 

wobei der modifizierte Homodyndetektor weiter 
ein Mittel (68) zum Phasenverschieben des Lo- 
kaloszillatorausgangssignals um 90** umfa3t 
und wobei der modifizierte Homodyndetektor 

15 weiter ein zweites Mischmittel (66) zum Ml- 

schen des 90°-phasenverschobenen Aus- 
gangssignals mitdem zweiten Signalanteil um- 
faBt, um eine analoge Quadratur-Komponente 
(Q) bereitzustellen; 

20 

und da3 ein digitaler Signalprozessor (72) vor- 
gesehen ist zur Wtederherstellung des origina- 
len Videosignals aus der analogen In-Phase- 
Komponente (I) und der analogen Quadratur- 
es Komponente (Q). 



ein Mittel (56, 58) zum Aufwartsmischen des Si- 
gnals auf eine Zwischenfrequenz und 

ein Mittel zum Eingeben des aufwartsgemisch- 30 
ten Signals an einen Konversionsschaltkreis 
(50), wobei der Konversionsschaltkreis minde- 
stens ein Mischmittel (64) und einen Lokalos- 
ziilator (70), der ein Ausgangssignal bei einer 
festen Frequenz erzeugt, umfaQt, 35 

dadurch gekennzeichnet, 

da3 die Zwischenfrequenz genugend oberhalb 
des Kabelfernsehbandes lokalisiert ist, um Ver- 40 
zerrung des Kabelfernsehsignals durch Har- 
monische zu verhindern, wenn es bei Basis- 
band wiederhergestellt wird; 

dafJ der Lokaloszillator (70) des Konversions- 45 
schaltkreises ein Ausgangssignal bei einer fe- 
sten Frequenz hat, die uber der Zwischenfre- 
quenz um einen bestimmten Betrag versetzt 
ist, wobei der bestimmte Betrag so gewahit ist, 
da3 das Signal, wenn es auf Basisband uber- so 
fuhrt wird, ein gefaltetes Spektrum aufweist, in 
dem der gewunschte Fernsehkanal uber sich 
selbst gefaltet ist, um Interferenz mit benach- 
barten Kanalen in dem gefalteten Spektrum zu 
vermeiden; 55 

dafS der Konversionsschaltkreis ein modifizier- 
ter Homodyndetektor (50) zum Konvertieren 



2. Vorrichtung nach Anspruch 1 , wobei das aufwarts- 
mischende Mittel einen Mischer (56) umfaBt, der 
angekoppelt ist, um den Trager mit einer Abstimm- 
frequenz zu mischen, die durch einen Lokaloszilla- 
tor (58) mit variabler Frequenz erzeugt wird, um ein 
ausgewahltes Fernsehkanalsignal, welches auf 
dem Trager enthalten ist, auf die Zwischenfrequenz 
zu konvertieren. 

3. Vorrichtung nach einem der vorangehenden An- 
spruche, welche weiter umfa3t: 

ein Filtermittel (60), welches zwischen das auf- 
wartsmischende Mittel (56, 58) und das eingeben- 
de Mittel gekoppelt ist, zum Begrenzen des Signal- 
eingangs an den modifizierten Homodyndetektor 
(50) auf das ausgewahlte Fernsehkanalsignal. 

4. Vorrichtung nach einem der vorangehenden An- 
spruche. welche weiter umfaBt: 

Analog- in Digitalwandlermittel (84, 92) zum Kon- 
vertieren der In-Phase- (I) und Quadratur-Kompo- 
nenten (Q) in digitale Signale; und ein Mittel (86, 88, 
90, 94, 96) zum Verarbeiten der Digitalsignale, um 
ein demoduliertes Videosignal bereitzustellen. 

5. Vorrichtung nach einem der vorangehenden An- 
spruche, wobei das Kabelfemsehfrequenzband ei- 
nen Bereich von ungefahr 50 MHz bis 550 MHz um- 
faBt. 

6. Vorrichtung nach einem der vorangehenden An- 
spruche, wobei die Zwischenfrequenz mindestens 



6 



11 



EP 0 431 397 B1 



12 



1 GHz ist. 

7. Vorrichtung nach Anspruch 6, wobei die Zwischen- 
frequenz ungefahr 2 GHz ist und der modifizierte 
Homodyndetektor (50) bei ungefahr 2,002 GHz in 
Betrieb ist. 

8. Vorrichtung nach einenn der vorangehenden An- 
spruche, wobei das aufwartsmischende Mittel (56, 
58) eine Mehrzahl von Signalen, die auf dem Trager 
in dem Kabelfernsehfrequenzband enthaiten sind, 
aufwartsmischt auf ein zweites Frequenzband Ober 
dem Kabelfernsehband. 

9. Vorrichtung nach Anspruch 8, wobei das Verhaltnis 
des hochsten Frequenzsignals zu dem niedersten 
Frequenzsignal in dem zweiten Band weniger als 
2,5 ist. 

10. Vorrichtung nach einem der AnsprOche 1 bis 9, wo- 
bei der modifizierte Homodyndetektor (50) bei einer 
Frequenz von ungefahr 2 MHz oberhalb der Zwi- 
schenfrequenz in Betrieb ist. 

11. Verfahren zum Wiederherstellen eines auf einem 
Trager ubertragenen Kabelfernsehsignals, welches 
die Schritte umfaBt: 

Empfangen eines Tragers, der eine Mehrzahl 
von Kabelfernsehsignalen innerhalb eines er- 
sten Kabelfernsehfrequenzbandes aufweist; 

Aufwartsmischen der Kabelfernsehsignale auf 
ein zweites Frequenzband Ober dem ersten 
Band, wobei ein ausgewahltes Signal der auf- 
wartsgemischten Signale bei einer Zwischen- 
frequenz innerhalb des zweiten Bandes liegt; 

und Eingeben des ausgewahlten aufwartsge- 
mischten Signals an einen Konversionsschalt- 
kreis (50), welcher auf einer festen Frequenz in 
Betrieb ist. 



nalen in dem gefalteten Spektrum zu vermei- 
den; 

dal3 das ausgewahlte Signal durch einen mo- 
5 difizierten Homodyndetektor (50), welcher als 

der Konversionsschaltkreis benutzt wird, auf 
Basisband konvertiert wird; 

da3 analoge In-Phase- (I) und analoge Qua- 
^0 dratur-Signale (Q) durch den modifizierten Ho- 

modyndetektor (50) erzeugt werden; 

und da3 die analogen In-Phase- (I) und anaio- 
gen Quadratur-Signale (Q) durch einen digita- 
ls len Signalprozessor (72) verarbeitet werden, 
um ein demoduliertes Videosignal bereitzustel- 
len. 

12. Verfahren nach Anspruch 11, wobei das erste Fre- 
20 quenzband einen Bereich von 50 MHz bis 550 MHz 

umfaBt. 

13. Verfahren nach Anspruch 11 oder 12, wobei die 
Zwischenfrequenz mindestens 1 GHz ist. 

25 

14. Verfahren nach Anspruch 13, wobei die Zwischen- 
frequenz ungefahr 2 GHz ist und der Homodynde- 
tektor ungefahr bei 2,002 GHz in Betrieb ist. 

30 15. Verfahren nach einem der AnsprOche 11 bis 14, wo- 
bei die Signale auf einen Frequenzbereich auf- 
wartsgemischt werden, bei dem das Verhaltnis des 
hochsten Frequenzsignals zu dem niedersten Fre- 
quenzsignal in dem zweiten Band kleiner ist als 2,5. 

35 

16. Verfahren nach einem der AnsprOche 11 bis 15, wo- 
bei der modifizierte Homodyndetektor (50) bei einer 
Frequenz von ungefahr 2 MHz Ober der Zwischen- 
frequenz in Betrieb ist. 

40 

Revendications 
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IS 



dadurch gekennzeichnet, 

45 

daB die Zwischenfrequenz genugend oberhalb 
des Kabelfernsehbands lokalisiert ist, um Ver- 
zerrung des Kabelfernsehsignals durch Har- 
monische zu verhindern, wenn es bei Basis- 
band wiederhergestellt wird; so 

daB die teste Frequenz um einen bestimmten 
Betrag Ober die Zwischenfrequenz versetzt ist, 
wobei der bestimmte Betrag so gewahit ist, daB 
das Signal, wenn es auf Basisband OberfOhrt 55 
wird, ein gefaltetes Spektrum hat, in dem der 
gewunschte Fernsehkanal Ober sich selbst ge- 
faltet ist, um Interferenz mit benachbarten Ka- 



1 . Dispositif pour r6cup6rer un signal de television par 
cable, transmis sur une porteuse, comprenant: 

des moyens (52) pour recevoir une porteuse 
contenant un signal dans une bande de fre- 
quences de t6l6vision par c§ble, 
des moyens (56, 58) pour convertir, avec ac- 
croissement de la frequence d 'entree de la por- 
teuse, le signal jusqu'^ une frequence intermd- 
diaire, et 

des moyens pour introduire le signal convert), 
avec accroissement de la fr6quence d'entr^e 
de la porteuse, dans un circuit de conversion 
(50), le circuit de conversion comprenant au mi- 
nimum un moyen de melange (64) et un oscilla- 
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teur local (70) produisant un signal de sortie k 
une frequence fix6e, 

caract6rtse en ce que : 

5 

ladite fr6quence interm^diaire est situ^e sutfi- 
samment au-dessus de la bande de television 
par cable pour empdcher une distorsion du si- 
gnal de television par cable par des harmoni- 
ques, lors d'une recuperation dans la bande de io 
base, 

I'oscillateur local (70) du circuit de conversion 
a un signal de sortie k une frequence fixee qui 
est d^calee, d'une certaine valeur, au-dessus 
de la frequence intermediaire, ladite certaine i5 
valeur etant choisie de fagon a ce que le signal, 
lorsqu'il est transpose dans la bande de base, 
a un spectre repli6 dans lequel le canal de te- 
levision desire est replle sur lui-meme pour evi- 
ter une interference avec des canaux adjacents 20 
dans le spectre repli6, 

le circuit de conversion est un detecteur syn- 
chrone modifie (50) destine k convertir le signal 
converti, avec accroissement de la frequence 
d'entree de la porteuse, en une bande de base. 25 
le detecteur synchrone nnodifie comprenant un 
moyen de dedoublement de signal (62) raccor- 
de pour dedoubler le signal converti, avec ac- 
croissement de la frequence d'entree de la por- 
teuse, en des premiere et seconde parties de so 
signal, le detecteur synchrone modifie compre- 
nant en outre le moyen de melange (64) mini- 
mum pour meianger le signal de sortie de Tos- 
cillateur local et une premiere partie de signal 
afin de fournir une composante analogique en 35 
phase (I), le detecteur synchrone modifie com- 
prenant en outre un moyen (68) pour decaler 
de 90° la phase du signal de sortie de I'oscilla- 
teur local et le detecteur synchrone modifie 
comprenant en outre un second moyen de me- 40 
lange (66) pour meianger le signal de sortie de- 
phase de 90° et la seconde partie de signal afin 
de procurer une composante analogique en 
quadrature (Q), 

et un processeur de signal numerique (72) est 45 
prevu pour la recuperation du signal video de 
depart k partir de la composante analogique en 
phase (I) et de la composante analogique en 
quadrature (Q). 

50 

2. Dispositif suivant la revendication 1 , caracterise en 
ce que le moyen de conversion, avec accroisse- 
ment de la frequence d'entree de la porteuse, com- 
prend un melangeur (56) raccorde pour meianger 
la porteuse et une frequence de syntonisation pro- 55 
duite par un oscillateur local (58) k frequence varia- 
ble, en vue de convertir en la frequence interme- 
diaire un signal de canal de television choisi conte- 



nu dans la porteuse. 

3. Dispositif suivant I'une quelconque des revendica- 
tions precedentes, caracterise en ce qu'il comprend 
en outre un moyen de filtrage (60) raccorde entre 
le moyen (56, 58) de conversion, avec accroisse- 
ment de la frequence d'entree de la porteuse, et le 
moyen d'introduction, en vue de limiter le signal in- 
troduit dans le detecteur synchrone modifie (50) au 
signal de canal de television choisi. 

4. Dispositif suivant I'une quelconque des revendica- 
tions precedentes, caracterise en ce qu'il comprend 
en outre un moyen de conversion analogique/nu- 
merique (84, 92) pour convertir les composantes en 
phase (I) et en quadrature (Q) en des signaux nu- 
meriques, et 

un moyen (66, 88. 90, 94, 96) pour traiter les 
signaux numeriques afin de fournir un signal video 
demodule. 

5. Dispositif suivant I'une quelconque des revendica- 
tions precedentes, caracterise en ce que la bande 
de frequences de television par cable comprend 
une plage d'approximativement 50MHz k 550 MHz. 

6. Dispositif suivant I'une quelconque des revendica- 
tions precedentes, caracterise en ce que la fre- 
quence intermediaire precitee est d'au moins 1 
GHz. 

7. Dispositif suivant la revendication 6, caracterise en 
ce que la frequence intermediaire est d'approxima- 
tivement 2 GHz et en ce que le detecteur synchrone 
modifie (50) fonctionne k approximativement 2,002 
GHz. 

8. Dispositif suivant I'une quelconque des revendica- 
tions precedentes, caracterise en ce que le moyen 
(56, 58) de conversion, avec accroissement de la 
frequence d'entree de la porteuse, convertit une 
pluralite de signaux contenus dans la porteuse, 
dans la bande de frequences de television par ca- 
ble, en une seconde bande de frequences au-des- 
sus de la bande de television par cable. 

9. Dispositif suivant la revendication 8. caracterise en 
ce que le rapport entre le signal de frequence le plus 
eieve et le signal de frequence le plus bas, dans la 
seconde bande, est de moins de 2,5. 

10. Dispositif suivant I'une quelconque des revendica- 
tions 1 k 9, caracterise en ce que le detecteur syn- 
chrone modifie (50) fonctionne k une frequence 
d'approximativement 2 MHz au-dessus de la fre- 
quence intermediaire. 

11. Procede de recuperation d'un signal de television 
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par c§ble transmis sur une porteuse, comprenant 
les stapes de : 

recevoir une porteuse comprenant une pluralite 
de signaux de television par cable, dans une 5 
premiere bande de frequences de television 
par cable, 

convertir, avec accroissennent de la frequence 
d'entree de la porteuse, les signaux de televi- 
sion par cable precites en une seconde bande 
de frequences au-dessus de la premiere bande 
precitee, un signal seiectionne desdits signaux 
convertis se situant k I'endroit d'une frequence 
intermedial re dans la seconde bande. 
et introduire le signal converti s6lectionne dans ?5 
un circuit de conversion (50) fonctionnant k une 
frequence fixe, 



15. Procede suivant I'une quelconque des revendica- 
tions 11^14, caracterise en ce que les signaux sont 
convertis, avec accroissement de la frequence 
d'entree de la porteuse, jusqu'^ une plage de fre- 
quences dans laquelle le rapport entre le signal de 
frequence la plus eievee et le signal de frequence 
la plus basse , dans la seconde bande, est Interieur 
^2,5. 

16. Procede suivant I'une quelconque des revendica- 
tions 11 a 15, caract6ris6 en ce que le detecteur 
synchrone modifie (50) fonctionne k une frequence 
d'approximativement 2 MHz au-dessus de la fre- 
quence intermediaire. 



caracterise en ce que : 

20 

ladite frequence intermediaire est situee suffi- 
samment au-dessus de la bande de television 
par cable enfin d'empecher une distorsion du 
signal de television par cable par des harmoni- 
ques lors d'une recuperation k I'endroit de la 25 
bande de base, 

la frequence fixe est decaiee d'une certaine va- 
leur au-dessus de la frequence intermediaire, 
ladite certaine valeur etant choisie de fagon k 
ce que le signal, lorsqu'il est transpose dans la 30 
bande de base, a un spectre replie dans lequel 
le canal de television souhaite est replie sur lui- 
meme pour eviter une interference avec des 
canaux adjacents dans le spectre replie, 
ledit signal seiectionne est converti en une ban- 35 
de de base par un detecteur synchrone modifie 
(50) utilise en tant que circuit de conversion 
precfte, 

des signaux analogiques en phase (I) et analo- 
giques en quadrature (Q) sont produits par le 40 
detecteur synchrone modifie (50), et 
les signaux analogiques en phase (I) et analo- 
giques en quadrature (Q) sont traites par un 
processeurde signal numerique (72) pourfour- 
nir un signal video demoduie. 45 



12. Procede suivant la revendication 11 , caracterise en 
ce que la premiere bande de frequences comprend 
une plage d'approximativement 50 MHz k 550 MHz. 

13. Procede suivant I'une quelconque des revendica- 
tions 11 et 12, caracterise en ce que la frequence 
intermediaire est situee k au moins 1 GHz. 



14. Precede suivant la revendication 1 3, caracterise en S5 
ce que la frequence intermediaire est k approxima- 
tivement 2 GHz et en ce que le detecteur synchrone 
fonctionne k approximativement 2, 002 GHz. 
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